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The Crash EpidemicThe Crash Epidemic

15,200,000 Total Crashes

4,365,000*
Property Damage Crashes

1,925,000*
Injury Crashes

8,900,000 
Unreported Crashes

*Police-Reported

42,64342,643
FatalitiesFatalities

(2003)(2003)

Fatal 
Crashes 38,252*
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Economic Cost of Crashes in USEconomic Cost of Crashes in US

• $230 billion total

– $32 billion medical 
cost

– $51 billion for 
impaired driving

– $20 billion failure to 
use belts
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Top 10 Leading Causes of Death in the 
United States for 2001, by Age Group

Top 10 Leading Causes of Death in the 
United States for 2001, by Age Group



5

How People Die
on the US Roadways
How People Die
on the US Roadways

• Front 13%
• Side 5%
• Other 2%

• Pass Car         10%
• Light Truck      9%
• Heavy Truck    1%

• Pedestrian     13%
• Pedalcyclist     2%

Single Vehicle 20% Multi-Vehicle 45%

Single Vehicle 
Rollover 20%

Non-Occupant 15%

Source: FARS Census

• Frontal         25%
• Side 17%
• Rear 3%

42,643
Deaths in 2003~117/day
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~8,000/day

Traffic Injuries in the USTraffic Injuries in the US

• Pedestrian 2%

• Pedalcyclist  2%

• Pass 3%
• Light Truck     2%
• Heavy Truck   1%

• Front 31%
• Side 25%
• Rear 21%

• Front 9%

• Side 3%

• Other 1%

Multi-Vehicle 77%

Single Vehicle 13%

Rollover 6%

Non Occupant  4%

Source: NASS GES - 0.7% Sample

~2.9
million
Injured in 2003
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Persons Killed and Rate
Per 100M VMT in US

Persons Killed and Rate
Per 100M VMT in US
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2008 Goal is Challenging2008 Goal is Challenging
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Predicted Lives Saved
by Countermeasure

Predicted Lives Saved
by Countermeasure
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• Safety Belt Use

• Impaired Driving

• Data Quality

• Vehicle Compatibility

• Rollover Mitigation

NHTSA PrioritiesNHTSA Priorities

Driver/Occupant Programs

Vehicle Programs
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Safety Belt Use Rates in USSafety Belt Use Rates in US
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Strategies for 
Reducing Impaired Driving

Strategies for 
Reducing Impaired Driving

High 
Visibility 

Enforcement

DWI Courts & 
Special 

Prosecutors

Primary 
Safety Belt 

Laws

Screening 
& Brief 

Intervention
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Data ImprovementData Improvement

• Uniform data

• Collected, edited, 
integrated, and 
transferred 
electronically.

• Enable tracking of a 
traffic safety event in a 
timely manner

• Multi level: Local, State 
and Federal

Crash

Citation

Roadway

EMS

Driver 

Licensing

Adjudication

Vehicle 

Registration

State Safety Data
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Event Data RecorderEvent Data Recorder

• A device that is installed in a motor vehicle

• Records technical vehicle and occupant-
based information

• Commonly called EDR’s

• Function
1. Detects potential crash events
2. Senses pre-crash parameters
3. Stores crash data
4. Plays back collected data
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Compatibility Problem
US LTV sales - leveling off at just under 50%

Compatibility Problem
US LTV sales - leveling off at just under 50%
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Compatibility ProblemCompatibility Problem

Fatalities in Vehicle-to-Vehicle Collisions
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Vehicle CompatibilityVehicle Compatibility
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Vehicle CompatibilityVehicle Compatibility
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Driver Fatality Ratios
for Side Impact Crashes into 

Passenger Cars

Large 
Pickup

Sport 
Utility 
Vehicle 
(all)

Passenger 
Car

1:39.1

1:22.1

1:8.2

1:8.5

1:7.9

1:4.5

1:3.6

1:2.1

Large 
Van

Large 
Pickup

Sport 
Utility 
Vehicle 
(all)

Minivan

Compact 
pickup

Driver Fatality Ratios 
for Frontal-Frontal LTV-to-Car Crashes

1995-2001 FARS, Driver Fatality Ratios  Both Vehicles MY >= 1990 
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Alliance Compatibility 
Commitments

Alliance Compatibility 
Commitments

• Front to Side
– Sept 2007 - 50% of vehicles meet either
§ FVMSS 201 Pole, HIC36 < 1000 for SID H3 driver

OR
§ IIHS Side impact, HIC15 < 779 for SID2s driver

– Sept 2009 - 100 % of vehicles meet IIHS requirement

• Front to Front
– Sept 2009 All light trucks will have either
§ Primary Energy Absorbing Structure will overlap 50 % of Part 581

zone   OR If this criteria can not be met
§ Secondary Energy Absorbing Structure will be Designed to Reduce 

Over-ride

• Additional Research Planned On Dynamic Test 
Protocol and Front-end Stiffness Performance



22

Rollover in USRollover in US

• R/O NCAP
– Static stability factor
– Dynamic test
– Linked to statistics

• Strategies
– Prevent the crash
– Prevent the rollover
– Prevent the ejection
– Reduce the severity
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Technical Innovation
Programmable Steering Machine

Technical Innovation
Programmable Steering Machine
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Evaluating R/O 
Fishhook Maneuver

Evaluating R/O 
Fishhook Maneuver
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Our Preliminary Analysis on ESC 
Benefits

Our Preliminary Analysis on ESC 
Benefits

Vehicle Type

Effectiveness of ESCEffectiveness of ESC

30%30%
63%63%

Passenger CarsPassenger Cars
SUV’sSUV’s

1997 1997 –– 2002 Single Vehicle Crashes2002 Single Vehicle Crashes

1997 1997 –– 2003 Fatal Single Vehicle Crashes2003 Fatal Single Vehicle Crashes

35%35%
67%67%

Passenger CarsPassenger Cars
SUV’sSUV’s

Percent Reduction for 
Single Vehicle CrashesState Data (5 states)
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Why Advanced Technologies?Why Advanced Technologies?

• Technologies offer new opportunities

• Potential for total safety benefits

• Save lives, prevent/mitigate injuries 
and  reduce the economic costs 
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Crash Time lineCrash Time line

Severity 
Reduction

Prevention Protection

0         0         m.sec. 100100
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Crash PreventionCrash Prevention

Inclement Weather

Reduced Visibility, 
Darkness (pedestrian)

Impaired Driving, 
Drowsiness
Reduced Visibility, 
Fog 
Animal in Road 
(nighttime)

Other 
Specify

Impaired Driving, 
Distraction

Impaired Driving, 
Drugs, Alcohol

Inexperienced Driver

Young Driver

Elderly Driver

Speeding

Rollover

Non-motorist

Frontal Crashes

Intersections Crashes

Run-off-road Crashes

Other 
Specify

Other 
Specify

Drowsy 
Driver 
Alert

Curve 
Over 

Speed

Roll 
Stability 
Control

Roll 
Stability 
Advisor

Traction 
Control

Brake 
Assist

Electronic 
Stability
Control

Adaptive 
Cruise 
Control

Night 
Vision 

System
HAZARD

TECHNOLOGIES
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Injury MitigationInjury Mitigation

Impaired driving

Elderly Driver

Compatibility

Restraint Use

Rollover

Frontal Crashes

Other 
Specify

Other 
Specify

Other 
Specify

Automatic 
Braking

Ext of ESC & 
RO Control

Advanced 
Seatbelt & 

Airbag
HAZARD

TECHNOLOGIES
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Opportunities
Crashes by Avoidance Maneuver in the US
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The Safety NeedThe Safety Need

19701970 19801980 19901990 20002000 20102010 20202020 20302030
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Total Safety

Developed by:  Joseph N. Kanianthra
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Deploying Active Safety 
Technologies

Deploying Active Safety 
Technologies

• How to accelerate deployment?
– Collaborative research
– Estimate safety benefits and show feasibility
– Develop performance specifications and 

objective tests
– Use market forces & consumer information


